Mechanistic analysis of the immunomodulatory effects of a catalytic antioxidant on antigen-presenting cells: implication for their use in targeting oxidation-reduction reactions in innate immunity.
Reactive oxygen species (ROS) have an indispensable role in controlling the growth of pathogens. Recent evidence also suggests that they can function as second messengers and modulators of the immune system. The identification of many redox-sensitive signal transduction pathways that are necessary for initiating the innate proinflammatory immune response suggests that modulation of these oxidation-reduction reactions may provide a means of therapeutic benefit for controlling inflammatory-mediated diseases. In order to test this hypothesis we employed two catalytic antioxidants (AEOL 10113 and 10150) for the determination of the role of oxidation-reduction reactions in innate immune system activation. Catalytic antioxidants prevented the initiation of the innate immune response in LPS-stimulated macrophages as evidenced by the suppression of proinflammatory cytokines (TNF-alpha, IL-1beta) and ROS (NO2- and O2-). The suppression of proinflammatory cytokine and ROS production correlated with the inhibition of NF-kappaB DNA binding, without any effects on the mitogen-activated protein kinase signaling pathway. Catalytic antioxidants prevented NF-kappaB from binding DNA by an oxidation mechanism that was reversible with the addition of DTT. Although the primary use of these agents was to reduce and scavenge ROS, surprisingly, we also observed the ability of these compounds to exhibit oxidoreductase activity and oxidize redox-sensitive transcription factors such as NF-kappaB. Catalytic antioxidants exhibit antioxidant and pro-oxidant activities and our data further demonstrate the importance of redox balance for the initiation of proinflammation. The coupling of the innate with the adaptive immune response is dependent on TNF-alpha, IL-1beta, NO2-, and O2- generation; therefore, agents like catalytic antioxidants that decrease proinflammatory cytokines and ROS may provide protective effects in diseases in which chronic inflammation plays a pathogenic role.